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9 Revised Section 5.2 to indicate £10 mm of range.
Revised Section 5.3 to update radial pipe clearances.
10 Changed “QQSA” to “JC1” and “QQSB” to “JC2” in the figures
11 Changed “QQSC” to “JC1” and “QQSD” to “JC2” in the figures
12 Changed “QQSA” to “JC1” and “QQSB” to “JC2” in the figures
13 Changed pipe tolerances from 1.5 mm to £2 mm.
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INTRODUCTION

This specification establishes the detailed interface requirements between the DFBX and
the LHC cryogenic distribution line QRL. This specification applies to all DFBX located at
IR1 (left and right), IR2 (left and right), IR5 (left and right), and IR8 (left and right).

DFBX EQUIPMENT CODES

Because each of the eight DFBX may have a unique design, the following equipment
codes have been adopted facilitating a direct application of the LHC documentation
system. In the table, “IRNR” signifies the right side of the Interaction Point n, and
“IRnL” signifies the left side of Interaction Point n. The corresponding QRLG variant [1]
is also listed in the table.

~

Location | IR1L IR1 R IR2 L IR2 R IR5 L IR5 R IRS L IR8 R
DFBX_ | DFBXA | DFBXB | DFBXC | DFBXD | DFBXE | DFBXF | DFBXG | DFBXH
QRLG_ | QRLGA | QRLGC | QRLGF | QRLGE | QRLGD | QRLGB | QRLGF QRLGE

CO-ORDINATE SYSTEM

The local coordinate systems used in this specification are given in the DFBX General
Interfaces Specification [2], and shown in Appendix A.

The origins of the DFBX local coordinate systems with respect to the CERN global
coordinates are listed in Table 3-1. In deriving these locations we use the referenced
CERN drawing and a flange to flange separation between the DFBX and the LQX of 510
mm [3].

Table 3-1. Position of DFBX Local Coordinate Systems

Code Distance (mm) from IP CERN Dwg. No. Dwg. Ref. List
DFBXA 55052 Left of IP1 LHCLSX___0O001E [a]
DFBXB 55052 Right of IP1 LHCLSX__0002E [b]
DFBXC 55052 Left of IP2 LHCLSX__ O003E [c]
DFBXD 55052 Right of IP2 LHCLSX__0004E [d]
DFBXE 55052 Left of IP5 LHCLSX___ O009E [e]
DFBXF 55052 Right of IP5 LHCLSX__ 0010E [f]
DFBXG 55052 Left of IP8 LHCLSX__0015E [e]]
DFBXH 55052 Right of IP8 LHCLSX__0016E [h]
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4.1

(4. CRYOGENICS

FLOW SCHEMATICS

Notes:

~

The flow schematics for all DFBX covered under this specification are presented on
Drawing LHCDFBX_0001 [i]. The latest version will be found in the CDD.

INTERFACE PIPE SIZES

The interface piping diameters are based on providing sufficient mass flow rate for
cooldown and operational heat removal, rounded upwards to the nearest standard QRL
pipe size. They are shown in the website
http://vanweeld.home.cern.ch/vanweeld/insertions/piping/jumperpiping.html; in Tables
4.2-1 and 4.2-2 we list the interface diameters given in this website as well as the pipe
size on the DFBX side of the interface.

Table 4.2-1. Cryogenic Piping for DFBXA, DFBXB, DFBXE, and DFBXF

PipeoI Function Interface® DFBX
Pipe 1D Pipe ID
(mm) (mm)
CC'1 (Cs) Lead Box Supply 10 13.4
Cc’2 (ccH TAS & VSSP Supply 10 13.4
CC'3 (KD) TAS & VSSP Return 10 13.4
CY1l (CY) MQX 1.9 K Liquid Supply 10 13.4
KD2 (TD) 20K, Spare TAS and 10 13.4
possible VSS® return
DH (DH) 20 K Lead Supply, 20 22.1
Lead Box Return
E1 (EE) Thermal Shield Supply 15.2 34.8
E2 (FF) Thermal Shield Return 15.2 34.8
LD1 (LD1) Cooldown & Fill Supply, 50 42
Safety Relief
LD2 (LD2) Cooldown & Fill Return, 50 42
Safety Relief
XB (XB) 1.9 K Gaseous Return 70 85.6

a. From http://vanweeld.home.cern.ch/vanweeld/insertions/piping/jumperpiping.htmil;
b. VSS in DFBX Bore Tube

c. VSS in LQX

d. Pipes in () are QRL nomenclature [4]
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Table 4.2-2. Cryogenic Piping for DFBXC, DFBXD, DFBXG, and DFBXH
Pipe® Function Interface® DFBX
Pipe ID Pipe ID
(mm) (mm)
CC'1 (CS) Lead Box Supply 10 13.4
CC'2 (CCY VSSP Supply 10 13.4
CC'3 (KD) VSSP Return 10 13.4
CY1 (CY1) MQX 1.9 K Liquid 10 13.4
Supply
CY2 (CY2) MBX 1.9 K Liquid 10 13.4
Supply
DH (DH) 20 K Lead Supply, 20 22.1
Lead Box Return
E1l (EE) Thermal Shield 15.2 34.8
Supply
E2 (FF) Thermal Shield 15.2 34.8
Return
LD1 (LD1) Cooldown & Fill 50 42
Supply,
Safety Relief
LD2 (LD2) Cooldown & Fill 50 42
Return,
Safety Relief
LD3 (LD3) Safety Relief 50 42
XB (XB) 1.9 K Gaseous 60 59.3
Return

Notes: a. From http://vanweeld.home.cern.ch/vanweeld/insertions/piping/jumperpiping.html
b. VSS in both D1 and DFBX Bore Tubes
c. Pipes in () are QRL nomenclature [4]

4.2 VALVE CONTROL INPUTS

For each pipe connected to the QRL we list the valve(s) connected to it, if any, and the
sensors that provide valve control signals. All valves are in the QRL and provided by

CERN. The nomenclature is consistent with the cryogenic flow schematics in
LHCDFBX_0001 [i].
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Table 4.3-1. Valve Control Inputs for DFBXA, DFBXB, DFBXE, and DFBXF

Pipe® Valve® Control Signal for Control Signal for
Normal Operation Fault Condition
CC'1 (CS) CVv930 LTxxx (in DFBX) PTxxx (in DFBX )
CC'2 (CCY) none Not Applicable Not Applicable
CC'3 (KD) cvo4a7 TT947, TT948 (in QRL) Not Applicable
KD2 (TD) Cvo41 TTXXX Not Applicable
CY1 (CY1) CVv910 TTxxx (in MQX) MQX Quench
Cv91l5 TTxxx (in MQX) MQX Quench
DH (DH) PV930 Normally Open PT991 (in QRL)
E1l (EE) none Not Applicable Not Applicable
E2 (FF) CVv950 TT950, TT951 (in QRL) Not Applicable
LD1 (LD1) CVv920 For Cooldown, TTxxx (in MQX) Not Applicable
and PTxxx (in DFBX)
Otherwise, Normally Closed
QVv920 Normally Closed Pressure in LD1 line
LD2 (LD2) QVvoz23 Open for Cooldown
Normally Closed Pressure in LD2 line
XB (XB) none Not Applicable Not Applicable

Notes: a. Pipes in () are QRL nomenclature [4]

b. Valve designation per [4]

~




( LHC Project Document No.

LHC-DFBX-ES-0240.00rev 1.1

)

Page 8 of 28
~
Table 4.3-2. Valve Control Inputs for DFBXC, DFBXD, DFBXG, and DFBXH
Pipe® Vvalve® Control Signal for Control Signal for
Normal Operation Fault Condition
CC'1 (CS) CV930 LTxxx (in DFBX) PTxxx (in DFBX)
CC'2 (CCY) none Not Applicable Not Applicable
CC'3 (KD) Ccvo47 TT947, TT948 (in QRL) Not Applicable
CY1l (CYl) CVv910 TTxxx (in MQX) MQX or MBX Quench
CVv9l5 TTxxx (in MQX) MQX or MBX Quench
CY2 (CY2) Cvoll TTxxx (in MBX) MQX or MBX Quench
Cv91l6 TTxxx (in MBX) MQX or MBX Quench
DH (DH) PV930 Normally Open PT991 (in QRL)
E1l (EE) none Not Applicable Not Applicable
E2 (FF) CV950 TT950, TT951 (in QRL) Not Applicable
LD1 (LD1) CVv920 For cooldown, TTxxx (in MBX & MQX) Not Applicable
and PTxxx (in DFBX)
Otherwise, Normally Closed
QV920 Normally Closed Pressure in LD1 Line
LD2 (LD2) Qv9o27 Open for Cooldown,
Otherwise Normally Closed Pressure in LD2 Line
LD3 (LD3) QVv9o27 Normally Closed Pressure in LD3 Line
XB (XB) none Not Applicable Not Applicable

Notes: a. Pipes in () are QRL nomenclature [4]
b. Valve designation per [4]

4.3 DFBX CRYOGENIC SIGNALS

The DFBX contains sensors that can be used to provide supplemental information on the
cryogenic condition of the DFBX. These are seen on the cryogenic flow schematic and
include temperature sensors on the 1.9K liquid supply, temperature sensors on the HTS
lead upper end cooling, and temperature sensors in the current lead box.

5. MECHANICAL INTERFACES

The interfaces in this section refer to the DFBX configuration at the time of installation
in the LHC tunnel.

5.1 GENERAL CONFIGURATION

Each DFBX has two jumpers, one on each end, which connect to the QRL.

At IR1 and IR5 the jumpers are designated QQSA and QQSB, where QQSA is located on
the LQX end and QQSB is on the MBW end.
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At IR 2 and IR8 the jumpers are designated QQSC and QQSD, where QQSC is on the N\
LQX end and QQSD is on the LBX end.

In addition to the cryogenic piping listed in Section 4.2, each jumper connection
between DFBX and QRL contains a thermal radiation shield, Multi-Layer Insulation, and
is surrounded by a vacuum-tight enclosure. Each jumper has a vacuum barrier on the
QRL side to separate the insulating vacuum of the QRL from the insulating vacuum of
the DFBX and Inner triplet magnets.

5.2 ADJUSTMENT CAPABILITY

The inner triplet magnets and DFBX may need to be repositioned to maintain proper
LHC operation. The design range of adjustment of the DFBX is [5]:

X: ? 10 mm,

Y: ? 10 mm,

Z: ? 10 mm.
The QRL will not be moved during these adjustments.

CERN is considering the installation of a monitor across the vacuum closure bellows that
will provide a visual indication of the remaining adjustment capability of the connection.
This will most likely be attached by welding after completion of the interconnection to
the QRL.

5.3 JUMPER CROSS SECTIONS

Figures 5.3-1 through 5.3-6 show interface cross sections and relative y-z coordinates
for the DFBX side of the interface. The jumpers for DFBX on opposite sides of an IP
have mirror symmetry about the IP. All radial clearances exceed 50 mm except
LD1/LD2 — E1 (48 mm) and LD1/LD2 — XB (46 mm). These radial clearances are
sufficient to allow the use of orbital welding and cutting equipment.
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5.4 INTERFACE DETAILS N

5.4.1 CRYOGENIC PIPING

Table 5.4.1-1. Interface Coordinates and Configuration of Cryogenic Piping for DFBXA.

The DFBX piping generally consists of pipes and tubes in nominal inch dimensions, with
transitions to metric tubing or flanges to allow for easy connection to the QRL. The six
transitions used in making connections to QRL piping are shown in Figures 5.4-1
through 5.4.1-6. The feature on the end of the DFBX piping nearest the QRL is
considered to be the interface point in this specification. The coordinates of the
cryogenic piping interface features for the 8 DFBX are listed in Tables 5.4.1-1 through
5.4.1-8. The X coordinate gives the location of the y-z plane of the end feature, and
the y and z coordinates give the location of the feature’s centerline.

The tolerances, with respect to the local co-ordinate system defined in Appendix A, on
the position of the piping that connects to the QRL are:

X:?22mm,Y: ?2mm, Z: ? 2 mm

y-z Interface plane: ? 2? (? 35 mrad) with respect to the feature
centerline.
These pipes will be individually covered with 10 layers of Multi-Layer insulation to

reduce heat load to the cryogenic circuits. Refer to Section 6 for details on the interface
materials and responsibilities.

Pipe X Y z Interconnection
Figure
QQSA XB -301 -333.6 1058 5.4.1-1
LD1 -301 -426.6 980 5.4.1-3
LD2 -301 -240.6 980 5.4.1-3
E1l -367 -333.6 948 5.4.1-4
Cy1l -367 -333.6 870 5.4.1-6
QQsB E2 -367 -2033.6 1058 5.4.1-4
DH -367 -1940.6 980 5.4.1-5
cc1 -367 -1966.6 892 5.4.1-6
cc2 -367 -2033.6 948 5.4.1-6
CcC’3 -367 -2100.6 892 5.4.1-6
KD2 -367 -2126.6 980 5.4.1-6
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(" Table 5.4.1-2. Interface Coordinates and Configuration of Cryogenic Piping for DFBXB. N

Pipe X Y z Interconnection
Figure
QQSA XB -301 333.6 1058 54.1-1
LD1 -301 426.6 980 5.4.1-3
LD2 -301 240.6 980 5.4.1-3
E1l -367 333.6 948 5.4.1-4
Cy1 -367 333.6 870 5.4.1-6
QQsSB E2 -367 2033.6 1058 5.4.1-4
DH -367 1940.6 980 5.4.1-5
CcC1 -367 1966.6 892 5.4.1-6
cCc2 -367 2033.6 948 5.4.1-6
CC'3 -367 2100.6 892 5.4.1-6
KD2 -367 2126.6 980 5.4.1-6

Table 5.4.1-3. Interface Coordinates and Configuration of Cryogenic Piping for DFBXC.

Pipe X Y Z Interconnection
Figure
QQsC XB -301 -333.6 1058 5.4.1-2
LD1 -301 -426.6 980 5.4.1-3
LD2 -301 -240.6 980 5.4.1-3
El -367 -333.6 948 5.4.1-4
Cy1l -367 -333.6 870 5.4.1-6
QQsSD E2 -367 -2033.6 1058 5.4.1-4
DH -367 -1940.6 980 5.4.1-5
LD3 -301 -2126.6 980 5.4.1-3
CY2 -367 -2033.6 870 5.4.1-6
cc1 -367 -1966.6 892 5.4.1-6
Ccc2 -367 -2033.6 948 5.4.1-6
CC’3 -367 -2100.6 892 5.4.1-6
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(" Table 5.4.1-4. Interface Coordinates and Configuration of Cryogenic Piping for DFBXD.
Pipe X Y z Interconnection

Figure

QQSC XB -301 333.6 1058 5.4.1-2

LD1 -301 426.6 980 5.4.1-3

LD2 -301 240.6 980 5.4.1-3

El -367 333.6 948 5.4.1-4

Cy1l -367 333.6 870 5.4.1-6

QQsSD E2 -367 2033.6 1058 5.4.1-4

DH -367 1940.6 980 5.4.1-5

LD3 -301 2126.6 980 5.4.1-3

Cy2 -367 2033.6 870 5.4.1-6

CcC1 -367 1966.6 892 5.4.1-6

cc2 -367 2033.6 948 5.4.1-6

CC’3 -367 2100.6 892 5.4.1-6

Table 5.4.1-5.

Interface Coordinates and Configuration of Cryogenic Piping for DFBXE.

Pipe X Y z Interconnection
Figure
QQSA XB -301 -333.6 958 5.4.1-1
LD1 -301 -426.6 880 5.4.1-3
LD2 -301 -240.6 880 5.4.1-3
E1l -367 -333.6 848 5.4.1-4
Cy1i -367 -333.6 770 5.4.1-6
QQsB E2 -367 -2033.6 958 5.4.1-4
DH -367 -1940.6 880 5.4.1-5
cc1 -367 -1966.6 792 5.4.1-6
CC’2 -367 -2033.6 848 5.4.1-6
CC3 -367 -2100.6 792 5.4.1-6
KD2 -367 -2126.6 880 5.4.1-6

~
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(" Table 5.4.1-6. Interface Coordinates and Configuration of Cryogenic Piping for DFBXF.

Pipe X Y z Interconnection
Figure
QQSA XB -301 333.6 958 54.1-1
LD1 -301 426.6 880 5.4.1-3
LD2 -301 240.6 880 5.4.1-3
El -367 333.6 848 5.4.1-4
Cy1i -367 333.6 770 5.4.1-6
QQsSB E2 -367 2033.6 958 5.4.1-4
DH -367 1940.6 880 5.4.1-5
CC'1 -367 1966.6 792 5.4.1-6
CcC2 -367 2033.6 848 5.4.1-6
CC'3 -367 2100.6 792 5.4.1-6
KD2 -367 2126.6 880 5.4.1-6

Table 5.4.1-7. Interface Coordinates and Configuration of Cryogenic Piping for DFBXG.

Pipe X Y Z Interconnection
Figure
QQsC XB -301 -333.6 1058 5.4.1-2
LD1 -301 -426.6 980 5.4.1-3
LD2 -301 -240.6 980 5.4.1-3
El -367 -333.6 948 5.4.1-4
CY1i -367 -333.6 870 5.4.1-6
QQsD E2 -367 -2033.6 1058 5.4.1-4
DH -367 -1940.6 980 5.4.1-5
LD3 -301 -2126.6 980 5.4.1-3
CY2 -367 -2033.6 870 5.4.1-6
CC1 -367 -1966.6 892 5.4.1-6
Ccc2 -367 -2033.6 948 5.4.1-6
CC'3 -367 -2100.6 892 5.4.1-6

~
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(" Table 5.4.1-8. Interface Coordinates and Configuration of Cryogenic Piping for DFBXH.
Pipe X Y z Interconnection
Figure
QQSC XB -301 333.6 1058 5.4.1-2
LD1 -301 426.6 980 5.4.1-3
LD2 -301 240.6 980 5.4.1-3
El -367 333.6 948 5.4.1-4
Cy1 -367 333.6 870 5.4.1-6
QQsD E2 -367 2033.6 1058 5.4.1-4
DH -367 1940.6 980 5.4.1-5
LD3 -301 2126.6 980 5.4.1-3
Cy2 -367 2033.6 870 5.4.1-6
CcC1 -367 1966.6 892 5.4.1-6
Ccc2 -367 2033.6 948 5.4.1-6
CC'3 -367 2100.6 892 5.4.1-6
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Figure 5.4.1-1. Interconnection of Larger XB line
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Figure 5.4.1-3. Interconnection of LD line
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Figure 5.4.1-5. Interconnection of DH line
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5.4.2 CRYOGENIC PIPING SUPPORT POINTS

QRL-size Metric Tube

Figure 5.4.1-6. Interconnection of CY and CC’ lines

The vertical runs of the cryogenic piping from the feedbox to the QRL are laterally
supported by G-10 spiders to constrain pipe motion. The coordinates of the support
points are listed in the following tables.

Table 5.4.2-1. Coordinates of Cryogenic Piping Fixed Points for DFBXA

Pipe X Y Z-position of
G-10 spider
QQSA XB +70.0 -333.6 +575
LD1 0.0 -426.6 +575
LD2 -42.8 -240.6 +575
El -81.3 -283.6 +575
Cy1 0.0 -269.5 +575
QQSB E2 0.0 -2033.6 +220
DH +58.7 -1940.6 +220
Ccc1 -65.0 -2001.2 +220
cc2 -82.8 -2033.6 +220
CC’3 +79.9 -2100.6 +220
KD2 0.0 -2126.6 +220
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Table 5.4.2-2. Coordinates of Cryogenic Piping Fixed Points for DFBXB

~

Pipe X Y Z-position of
G-10 spider
QQSA XB 70.0 333.6 +575
LD1 -46.1 426.6 +575
LD2 48.6 240.6 +575
El 1.2 405.5 +575
CYy1i 0.0 333.6 +575
QQSB E2 0.0 0.0 +220
DH +58.7 1940.6 +220
Ccc1 -64.9 2001.2 +220
cc2 +79.9 2100.6 +220
CC’3 -79.9 2100.6 +220
KD2 0.0 2126.6 +220

Table 5.4.2-3. Coordinates of Cryogenic Piping Fixed Points for DFBXC and DFBXG

Pipe X Y Z-position of
G-10 spider
QQsC XB 70.0 -333.6 +575
LD1 0.0 -426.6 +575
LD2 -42.8 -240.6 +575
El -81.3 -283.6 +575
Cy1l 0.0 -269.5 +575
QQSD E2 0.0 -2033.6 +220
DH 58.7 -1940.6 +220
LD3 102.0 -2033.6 +220
Cy2 -81.6 -2069.5 +220
Ccc1 -64.9 -2001.2 +220
cc2 +97.2 -2086.6 +220
CC’3 +58.8 -2100.6 +220
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Table 5.4.2-4. Coordinates of Cryogenic Piping Fixed Points for DFBXD and DFBXH

Pipe X Y Z-position of

G-10 spider
QQsC XB 70.0 333.6 +575
LD1 -9.4 426.6 +575
LD2 -42.8 240.6 +575
El -81.3 283.6 +575
CYy1i 0.0 269.5 +575
QQsSD E2 0.0 2033.6 +220
DH +67.7 1977.2 +220
LD3 +102.0 2033.6 +220
Cy2 -81.6 2069.5 +220
CcC1 -64.9 2001.2 +220
cc’2 +97.2 2086.6 +220
Ccc’3 +58.8 2100.6 +220

Table 5.4.2-5. Coordinates of Cryogenic Piping Fixed Points for DFBXE

Pipe X Y Z-position of

G-10 spider
QQSA XB +70.0 -333.6 +575
LD1 -46.1 -426.6 +575
LD2 +48.6 -240.6 +575
El -1.2 -405.5 +575
Cy1l 0.0 -333.6 +575
QQSB E2 0.0 -2033.6 +220
DH +58.7 -1940.6 +220
cc1 -64.9 -2001.2 +220
Ccc2 -64.9 -2066.0 +220
cc’3 +79.9 -2100.6 +220
KD2 0.0 -2126.6 +220

J
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Table 5.4.2-6. Coordinates of Cryogenic Piping Fixed Points for DFBXF
Pipe X Y Z-position of
G-10 spider
QQSA XB +70.0 333.6 +575
LD1 0.0 426.6 +575
LD2 -42.8 240.6 +575
El -81.3 283.6 +575
CYy1i 0.0 269.5 +575
QQSB E2 0.0 2033.6 +220
DH 58.7 1974.9 +220
cc1 -64.9 2001.2 +220
cc2 -82.8 2033.6 +220
CC’3 +67.0 2100.6 +220
KD2 0.0 2126.6 +220

5.4.3 THERMAL RADIATION SHIELDS

The DFBX thermal radiation shields will terminate at x = -253 mm. A shield bridge in a
clamshell arrangement will attach to the DFBX shield and extend to within 50 mm of the
QRL jumper radiation shields.

The DFBX thermal radiation shields will be covered with 30 layers of multi layer

insulation (MLI) which terminate at x = -240 mm. The thermal shield bridge will be
covered with 30 layers of multilayer insulation.

Details of the connections between DFBX thermal shields and between MLI blankets
across the QRL interconnection region are not yet finalized.

5.4.4 JUMPER VACUUM VESSELS
The DFBX vacuum vessels will terminate in weld flanges shown in Figure 5.4.4-1 that
allow connection to the QRL. The end flange terminates at x = -223 mm.

Note: The diameter of the jumper vacuum vessel on the DFBX side of the interface is
smaller than the corresponding vessel for the SSS.
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Figure 5.4.4-1 Weld Flange Termination of DFBX Jumper Vacuum Vessels.

6. INSTALLATION PROCEDURES AND MATERIALS

Table 6-1 contains a listing of the interconnect components and the respective
responsible party and Table 6-2 contains a listing of the materials for the interconnect

components.

~
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Table 6-1. Responsibilities for DFBX-QRL Interconnect Components.
Item QRL Feature Interconnect DFBX Feature
Feature
Description Resp. Description Resp. Description Resp.
Large XB Flange, 86/70 ACR Sleeve, 86 CERN Flange, 86/70 LBNL
Small XB | Flange, 73.5/60 ACR Sleeve,73.5 CERN Flange, 73.5/60 LBNL
LD Flange, 64/50 ACR Sleeve, 56 CERN Flange, 64/50 LBNL
E Tube end, ACR Ring, 15.2 CERN Tube end, LBNL
17.2/15.2 17.2/15.2
DH Tube end, ACR Ring, 20 CERN Tube end, LBNL
23/20 23/20
Cy, CC’, Tube end, ACR Ring, 10 CERN Tube end, LBNL
KD2 12/10 12/10
Shield ? 380 stub ACR Shield Bridge CERN ? 269.5 stub LBNL
MLI tbd extension ACR As Required CERN tbd extension LBNL
Vacuum Weld Flange, ACR Bellows ACR Weld Flange, LBNL
Shell 380/349.2 Assembly 380/314.6

Table 6-2. Materials used in DFBX-QRL Interconnect Components.

Item QRL Feature Interconnect DFBX Feature
Feature
Description Mat. Description Mat. Description Mat.
Large XB Flange, 86/70 316L Sleeve, 86 316L Flange, 86/70 304L
Small XB | Flange, 73.5/60 316L Sleeve,73.5 316L Flange, 73.5/60 304L
LD Flange, 64/50 316L Sleeve, 56 316L Flange, 64/50 304L
E Tube end, 316L Ring, 15.2 316L Tube end, 304L
17.2/15.2 17.2/15.2
DH Tube end, 316L Ring, 20 316L Tube end, 304L
23/20 23/20
Cy, CC’, Tube end, 316L Ring, 10 316L Tube end, 304L
KD2 12/10 12/10
Shield ? 380 stub Cu or Al | Shield Bridge | 6000 Al ? 269.5 stub Cu 101
MLI tbd extension thd As Required thd tbd extension thd
Vacuum Weld Flange, 304L Bellows 304L Weld Flange, 304L
Shell 380/349.2 Assembly 380/314.6
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(7. DRAWINGS

LHCLSX_ __0001E, LHC Layout Drawings of Long Straight Sections.
LHCLSX _0002E, LHC Layout Drawings of Long Straight Sections.
LHCLSX_ __0003E, LHC Layout Drawings of Long Straight Sections.
LHCLSX__0004E, LHC Layout Drawings of Long Straight Sections.
LHCLSX _0O0O09E, LHC Layout Drawings of Long Straight Sections.
LHCLSX_ __0010E, LHC Layout Drawings of Long Straight Sections.
LHCLSX_ __0015E, LHC Layout Drawings of Long Straight Sections.
LHCLSX _0016E, LHC Layout Drawings of Long Straight Sections.
LHCDFBX_0001, DFBX Flow Schematic, LBNL 24C3706.
LHCMBPSAOO075, Weld Flange.
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9. APPENDIX A — DEFINITION OF DFBX LOCAL COORDINATES

~




)

LHC Project Document No
LHC-DFBX-ES-0240.00rev 1.1

(

Page 27 of 28

Iepaqieg - equiey | 18D )¢ AL[RI1A|])

Sp3§ MO0 AW EyOGE AP 510G BAIUSY
OUON PBUYZY UD XDA Bi¢° $ea Noeg

166Z0b2 |0 ol DKz T
. T [ ®04 [0 STV T TV
i FTS eU o7 MW H i) oy = =1
[ w i
HALSAS FLYNGHE-D S 1491 [
ANCLLYYLIIE R
X060334 of HIVTA2 NIMOVH TRIVT 1578 Y59 A NV STLRIERY

AUOLVHOAYT AIT3NEIL JONIUMVT

= sofuy|

0] e XX X

wlap] g [y [

PajON 3SABL) FBaIL)

Ldl |

[ ARARLE
S L4F7 W04 3718V THVY L

ALMV17 4O
LM LT SOVI7 LNJHA?
BNV 'S INTODAAY (9

ANVTd H1 B
df) WAL & Z NULI (&

NOLI3MA WY3E
FSMIGUT N S A 3ALsad (7

tAINT] INAIYW
FHI GHVMAL §I X UGG (€

IINVTS @ 3TV INORH IV (=) (€

‘INT
NVFE K2 931033 1V P=Z DX

189820

AUz o1

F9NLAVZE 40

INTHELN3D

+A

U BdS ISMEF/LD SSTINT 5TL0N

N\

+Z

N
L —

NOIL33704d J1ONV 0o IHL

W




)

LHC Project Document No
LHC-DFBX-ES-0240.00rev 1.1

(

Page 28 of 28

. s_mthUvm_zn_ L= nﬁ 4157 M —

ol DX 9] | OO & K1 k)

WILSAS 31 YMOK0-02 TS IHRY

NOLVYABHS

XOFORE o M30/77100 NONOTVH IV

Aejuyieg - e[uin (oG Jo kp[oipaup

AYOLYVHOBYT AJT3INEIE IONIEAVT

1550 8 5% A 1SNV 3L
o5 B0 A s Aoy Bang aATwey
oM pALIBY UD XDH WG SBUPT SPAY

esafy [ s exx] e

EODID) olag | oM | AV

PN Ty 2530

DU

8971540

VS LHEVY ¥4 FAVIMEdY &£

ANV &0
AFLING L3 SavIT INFHYT
HUNYH "SI INIDUAT &

ANYId JHT HotH
N WXLEA ¢ Z UL &

NOW2740 WV
FSNOTT N ST A ALUS &

2E/NTD NI
FH GYMOL § X SNLSH E

VTS S0 TIVH INOHS LV 074 €

‘3N
W37 70 HBINTZ LV 0Z DY 0
TAA)3S FIMEHLO STV STLOV

¢
A1y g W on)

L2620V

+X

— /A
L —

NOIL33rodd 37aNVv ddiHL

JanilNvig 40
INMYALNTO

=A

+Z




